Role of the M2 muscarinic receptor pathway in lidocaine-induced potentiation of the relaxant response to atrial natriuretic peptide in bovine tracheal smooth muscle.
We earlier reported that lidocaine augments the relaxation and accumulation of guanosine 3',5'-cyclic monophosphate produced by atrial natriuretic peptide (ANP) in bovine tracheal smooth muscle contracted with methacholine. However, the mechanism of that augmentation remains to be elucidated. In this study, we examined the role of muscarinic receptor-mediated signalling in the potentiation of ANP-induced relaxation by lidocaine. Lidocaine (100 micro M) augmented the relaxant responses to ANP in methacholine (0.3 microM)-contracted bovine tracheal smooth muscle but had no effect on the relaxant effects of ANP in preparations contracted with 100 micro M histamine. Treatment of tracheal preparations with methoctramine (0.03 microM), an M2 muscarinic receptor antagonist, enhanced ANP-induced relaxation and this treatment abolished the synergistic action of lidocaine on ANP. In radioligand-binding experiments, lidocaine concentration dependently displaced the specific binding of [3H]- N-methyl scopolamine to cloned human M2 and M3 muscarinic receptors expressed in Chinese hamster ovary cells. These results suggest that lidocaine acts as an M2 muscarinic receptor antagonist, thereby potentiating the relaxant responses to ANP in the bovine tracheal smooth muscle contracted with muscarinic receptor agonists.